I received my copy of this book to review at the same time that Tom Cornsweet's death was announced. So, before I had the chance to open the book, I had read a dozen or so eulogies on social media, praising the man's intelligence, wit and didactic skill. None of this surprised me, as Cornsweet's previous textbook, Visual Perception, was well known to me -a marvellous book that had fi rst fascinated and enthused me and was, in no small part, a stimulus to pursuing a career studying visual perception more than 40 years ago. So, what of the new book, Seeing? First, Seeing is no more about seeing than Visual Perception was about visual perception. But that's not the point. This is a book that stops and questions every step of what happens when light meets the eye, explaining in detail the underlying physics of the situation. The subject matter of most of this book is skimmed over in a page or two of most textbooks on vision. Cornsweet assumes a minimum of knowledge; he tells us that 10 -12 means "ten with 11 zeros in front of it". He devotes several pages to describing waves in water: how the distance from the peak of one wave to another is called 'wavelength', etc. These are things usually skated over in a textbook on vision, but this attention to the basics leads on to a real appreciation of what's happening in the early stages of vision. And it's full of real insights. For example, consider the standard diagram of the electromagnetic spectrum, from gamma rays, through visible light, to radio waves -a diagram in every book on vision I've ever seen, including this one. But Cornsweet makes one telling comment about it: if we were to represent the range between AM radio and X-ray wavelengths as the distance from New York to Los Angeles, then what distance would occupy the range of the visible spectrum? The answer is "an eighth of an inch"! And then, Cornsweet reminds us that "science had to invent instruments to detect … the rest of that distance". Food for thought and what better way to illustrate the advantages of logarithmic axes.
There is strong emphasis throughout on areas of Cornsweet's own research; a detailed description of how photoreceptors sense light (Chapter 3) is followed by a pair of chapters entitled 'Seeing things that aren't there' and 'Not seeing things that are there'. The former is devoted to spontaneous activity (Cornsweet prefers to call this 'Quantum Mechanical events') in pigment molecules, while the latter discusses why we fail to see the blood vessels that lie on the retina.
Personally, my favourite chapter here is Chapter 7 -'Why the rate of unbleaching is important' -which Cornsweet opens with the caveat "The material in this chapter is complicated but give it a try". Given the level of detail that Cornsweet goes into at every point, it is little surprise that we are well over halfway through the book by now.
Having mastered the 'complications' of Chapter 7, some might be surprised by the introductory level of the discussion of optics in Chapter 8. With scrupulous clarity, we are introduced to such concepts as a 'point source' (a source that appears to be extremely small) and a 'ray' (the path travelled by light). But slowly we are led from simple refraction by a prism, to the principles underlying a convex lens, and on to image formation in the human eye. Along the way, Cornsweet tells us why the 'red-eye' effect is seen in photographs -one of the many asides that link underlying principles to the reader's everyday experiences. Indeed, Chapter 9 is devoted to a discussion of what optometrists, ophthalmologists and opticians do. Here, everything that might have baffl ed someone in an eye examination is explained, i.e. that 'OD' stands for the right eye and 'OS' for the left, what 'fl oaters' are, how migraine auras arise, why colours may look different in the two eyes -exactly the things students want to know.
The two longest chapters come at the end, the fi rst of these focusing on colour vision. Treatment of colour vision was a real strength of Cornsweet's Visual Perception and it remains so here. The fi nal chapter, 'Actually seeing and not seeing', looks at eye movements and stabilised images, before an all-too-brief section on 'Explanations and models'. I was reminded here of Feynman's Lectures, in its ability to make us look again at problems glossed over in most textbooks. As one example, a discussion of why we don't normally see our retinal blood vessels is dealt with so forensically that Cornsweet eventually asks the question, "why do we ever see bloodvessel shadows". And, of course, he provides the explanation.
Tom Cornsweet was clearly an excellent teacher; he realised that you should never assume any knowledge on the part of your students, but you should assume they are intelligent, and that, if you explain things clearly, they will understand. This means that, by the end of the book (not counting the appendix on refraction), we haven't really got out of the retina, but we know a lot more about what goes on inside of it. A fi nal halfpage epilogue speaks volumes about the man, the fi nal sentence of which reads "But the battle continues between people who accept the assertions of proclaimed authorities and those who rely on the conclusions that emerge when logic and evidence are woven together" -a fi tting epitaph to a great scientist and an inspirational teacher.
